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Section A 
Multiple Choice Questions 
Total No of Marks for this section: 40 
This section should be answered on the Answer Sheet provided.  Please ensure that your name and 
student number have been written on the Answer sheet and place in the completed answer Booklet. 
 
Marks for each question are indicated. Suggested Time allocation for Section A: 40 mins 
 
  
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE 
 
Semester 1, 2015 FINAL EXAMINATION 
 SPE205 – Biomechanics 1 
Page 3 of 19 
Section B 
Short Answer Questions 
Total No of Marks for this section: 70 
This section should be answered in the Answer Booklet provided. 
All seven questions are made up of more than one component. 
Answer all components 
 


















D: Of the three, which is the Law of inertia? 
(Marks: 1) 









Rowena is a rower who is trying to trying to race a ferry from one side of a river to the other. The start 
and finish points are perpendicular relative to the flow of water current.  The portion of the river where 
she is rowing is relatively straight and runs due east and the direction of the row is from south to north.  
The river current is 1.2 m/s.  Rowena can row at a rate of 4.1 m/s. The distance between the banks is 95 
m. 
 




B:  What would Rowena’s resultant displacement be? ??? m in an north easterly direction  
 (Marks: 6) 
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A woman (mass 60kg) with right lower limb segment anthropometrics of: thigh = 0.41 m (41 cm); shank = 
0.38 m (38 cm); foot = 0.25 m (25 cm).   
 
Table 1. Modified Winter’s Table 
Segment Definition Segment weight/ 
Total Body Weight 
Centre of Mass/ 
Segment Length 
 
   Proximal Distal 
Foot lateral malleolus/head 
metatarsal II 
0.0145 0.5 0.475 
Shank femoral condyles/medial 
malleolus 
0.0465 0.433 0.567 
Thigh greater trochanter / femoral 
condyles 
0.1 0.433 0.567 
Foot and 
shank 
femoral condyles /medial 
malleolus 
0.061 0.606 0.394 
Total leg greater trochanter /medial 
malleolus 
0.161 0.447 0.553 
 
Showing all working and using the modified Winter’s Table (Table 1) find the following:  
 
A: What is the mass of her right thigh? 0.725 kg 
(Marks: 3) 
 
B: What is the distance of the centre of mass of the Thigh from the Knee? ??? m 
(Marks: 3) 
 
C: What is the location of the centre of mass of the right lower limb from the hip joint? 0.??? m 
 (Marks: 4) 












A: Golf balls are dimpled to reduce a particular type of drag.  What is this drag typically known as? 
Discuss the effects that this drag has in balls at high, higher and extremely high velocities. Justify your 
answer using biomechanical knowledge. Profile Drag 
(Marks: 5) 
 
B: A primary goal of a sprint swimmer is to achieve maximum velocity. What is the effect of the 3 
different types of drag encountered by a swimmer on their velocity? Describe strategies that can be 
applied to minimise these 3 types of drag. Justify your answer using biomechanical knowledge.  
(Marks: 5) 
Total marks: 10 
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Figure 2. Semi squat diagram 
 
A: This is a schematic sketch of a person in a semi squat position (Figure 2).  Redraw a similar sketch 




B: Provide examples and reasoning of when you would use an absolute angle when reporting data and 
when it would be better to use a relative angle.  
(Marks: 3) 
 
C: A person rises from a chair.  While sitting, the relative joint angle of their knee was 93° and when 
standing, the knee had extended to 172°.  The time it took to go from the seated position to standing was 
0.51 seconds.  
1) Using degrees, what was the average angular velocity at the knee during this sit to stand 
process?  
2) Using radians, what was the average angular velocity at the knee during this sit to stand 
process? 
(Marks: 4) 






A: When would it be appropriate for greater frictional force to be used to improve sporting performance?  
(Marks: 2) 
 
B: When would it be appropriate for minimal frictional force to be used to improve sporting performance?  
(Marks: 2) 
 
C: When would it be appropriate for both greater frictional force and minimal frictional forces to be used 
in the same activity to improve performance?  
 (Marks: 2) 
 
D: Why does friction need to be considered when assessing performance of human movement. 
(Marks: 4) 
Total marks: 10 
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B: Draw a diagram depicting a ball’s flight path during flight.  Include the vertical and horizontal vector 
components of projectile velocity and how these may change during the course of the flight 
(Marks: 3) 
 
C: With less than 10 s to go in the game, Jack Riewaldt is streaming in from outside the 50 m arc in an 
attempt to kick the winning goal for Richmond to win their first premiership in 35 years. He kicks the ball 
48 m out. The ball has a velocity of 24.4 m/s and the flight time of the ball is 2.3 s. How far did the ball 
travel and will it be a winning kick? Show all workings 
(Marks: 4) 








This is the end of Section B.  Total 70 marks 
Please ensure that you have written your name and student number on your answer booklet.  
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Section C 
Short Essay Questions 
Total Number of Marks for this section: 50 
This section should be answered in the Answer Booklet provided. 
Answer all five questions 
 




Figure 3. Golf tee shot 
There are 3 classes of levers. Provide an example of each of them within the human body and provide 
an example of a function in human movement of each of the systems.  Additionally, which system has a 
mechanical advantage; which system has no mechanical advantage; and which system can have either 
a mechanical advantage or no mechanical advantage, depending where the fulcrum is positioned relative 
to the applied and resistive forces. Use free body diagrams to demonstrate where external forces act on 
each of the three systems.  A person taking a tee shot (Figure 3) is part of a lever system and the club is 
also part of the same system. Identify which lever system is a golf swing. 






A person working in a cheese factory who weighs 87 kg is maintaining an isometric contraction while 
holding a 12 kg box of cheese in a position where the elbow is approximately 90°.  To maintain the static 
position, how much force is the factory worker producing at the biceps brachi (assume no other muscles 
are involved)? Use the following variables to provide the answer: 
 
1:  The perpendicular distance between the line of force developed by the biceps barachi and the 
centre of the elbow joint is 29 mm.   
2: The length of his forearm and hand is 475 mm.   
3: The distance from the elbow to the centre of mass of the box being held is 370 mm. 
4: According to Winter’s Table, the point of the Centre of mass of the forearm and hand position is 
43% of that length.   
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Question 3 
 
A sled with a mass of 8.5 kg and its µ is 0.71 is placed on a 41° slope.  
- What is the normal force of the sled?  
- What is the frictional force?  
- What is the propulsive force?  
- From these results, will the sled remain stationary, or will it slide?  
The use of a free body diagram should be considered.  Show all workings and equations. 






Camera systems are a common method of human movement assessment.  This includes both 2D (e.g. a 
GoPro video camera) and 3D (e.g. infrared motion capture) systems. New systems that have been 
developed include what is known as disruptive technologies (e.g. inertial sensors incorporating 
accelerometers and gyroscopes) When analysing linear kinematics of human gait, what considerations 
would you take into account if choosing between a 3D motion capture system, or an inertial sensor 
system. Include the methodological considerations that should be taken into account.  Also include the 








Define the concept of elastic energy. Using examples, discuss what are elastic and inelastic materials. 









This is the end of Section C.  Total 50 marks 
Please ensure that you have written your name and student number on your answer booklet. 
 
 
 
